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AN INVESTIGATION OF THE AFRODYNAMIC CHARACTERISTICS OF AN |
0.08-SCALE Mom OF THE CHANCE VOUGHT XFTU-1 ATRPLANE
IN THE LANGLEY HIGH-SPEED 7- BY 10-FOOT TUNNEL
| _PART IV - ATLERON CHARACTERTSTICS
TED NO. NACA DE308

By Kenneth W. Goodson and Boyd C. Myers, IT
¥ SUMMARY

Tests have been conducted in the Langley high-speed 7- by
10-foot tunnel over a Mach number range from 0.40 to 0.91 to
determine the stability and control characteristics of an 0.08-gcale
model of the Chance Vought XF7U-1 ailrplane. The aileron charac-
teristics of the complete model are presented in the present report
with a very limited analysis of the results. ‘

INTRODUCTION

At the request of the Bureau of Aeronautics, Navy Department,
an investigation of the stability and control characteristice of
an 0.,08-gcale model of the Chance Vought XF7U-1 airplane was con-
ducted in the Langley high-speed T7- by 1l0-foot tunnel,

T - T -

The control surfaces of thie model are referred to as allevators
by the manufacturer and are used as elevators or aillerons. The
alleron characteristice are presented in the present pasper. The
results presented include.rolling-moment, yawing-moment, and
laterel-force data for the complete model for aileron ( aileva.tor)
deflections varying from approximately L to -19° over an angle of
attack range for Mach num‘bera ranging from 0.40 to 0.91.
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The present paper is published with the purpose of presenting
the data immediately avallgble from high-speed tests of an 0.08-scala
model of the XP7U-1 airplane. . Accordingly, no detalled analysis of
the data has been made.

The basic longltudinal stability characteristics and the dasic
lateral stability characteristice are presented in referencee 1
and 2, respectively. The longlitudinal control characteristics are
presented in reference 3.

COEFFICTENTS AND SYMBOLS

The system of axes used for the presentation of the data
together with an indication of the sense of the positive forces,
moments, and displacements is presented in figure 1. Pertinent
symbols are defined as follows:?

C;, lift coefficient (L-..-if‘>
as

Cp drag coefficlent (2:‘_55)
as

Cy latersl-force coefficlent (—%)
CIS

Cn ,yavdpg-mom_ent coefficient <—(—l—g—5> - | .
Cz' rolling-moment coefflcient <qj_8b> ' '

Y lateral force measured along Y-axis
L rolling moment about X-axis
N  yawing moment about Z-axis g

q free{sifeam dynamic pressure, pounds per square foot <—‘%—2—>

S  wing avea (3.174 sq £t on model)
¢!  wing mean geometric chord (M.G.C.) (1.046 £t on model)
c chord, ‘parallel to plane of symmetry |
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cy chord, i)erpsndicular to 0.25¢ line

P wing spa;n (3.093 £t on model)

v aty velocit", f._est per second

8 speed of ound foet “per second ]

M "Mach mnnber ( )

R Reynolds muber <9———> | B L
TR . absolute viscosity, pound-seconds per Bguare foot

b ‘_ma,ss density of air, slugs per cubic foot
'- 5 . angle of attack measured from the X-axis to the fuselage

center line, degrees

Qgtatic angle of attack under no load conditions

¥ engle of yaw, degrées

8 control-psurface: deflection with-reference to wing chord
line parallel. to the plane of symmetry, degrees

Subscripts’: ‘ L ' o

83 . left ail‘sw;atoxf,'

8 L right atlevator .

APPARATUS AND METHODS
Model

The 0,08-scale steel model of the XF7U-1 airplane used in this
investigation was constructed by the Chance Vought Aircraft Division
of the United Alrcraft Corporation. Pertinent dimensions of the
model are presented in figure 2. The control surfaces ( ailevstors)
were constant chord with. sea.led gaps, ,
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-Tests

The model was tested through the Mach number range at various
englee of attack for several aileron (ailevator) deflections. To
determine the aileron characteristics , the model was tested with
- the left allevator déflected while holding the right ailevator in

a neutral position. The model was tested on a sting support as

shown in figure 3. In order to evaluate tares, the model was also
tested-on wing tip stings (fig. 4) with and without the center sting.
A more complete description of the testing technique employed is
glven in reference 1. .

The varlation of test Reynol,ds number with Mach number for
average test conditions.is presented in figure 5. The size of the
‘model used in the present investigation resulted in an effective
tunnel choking Mach. number of about 0,94, FExperience has indicated
that with this value of choking Mach number the data should be
reliable up to effective Mach numbers of about 0.91.

.CORRECTTONS

The test resulis have been corrected for the tare forces and
moments produced by the support system except for a small constant
rolling-moment coefficient which was found to be caused by
extraneous forces on the balance system but which was not accounted
for in the tare determination. The rolling-moment coefficients in-
this report can be corrected by subtracting the value 0.0008 from
the rolling-moment coefficients presented. Thls small correction
should also be applied to the rolling-moment coefficients presented
in reference 2.

The jJet-boundary corrections were computed from the following
equations which vere determined by the method in reference L.

i

Cp = Cp, + 0.0058cr,”

whore _ﬁiie subscript M indicates the measured value.

All coefficlents and Mach numbers were corrected fdr blocking
by the model and 1ts wake.

.
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'RESULTS AND DISCUSSION.

. Most of the test results. presented are for the complete model
configuration consisting of the wing, fuselage, canopy,fand
vertical tails. (See fig. 3.) Several tests were made with the
verticel tails removed. (See fig, b.)

.The_effect of ailleron (allevators used as ailerons) deflection
on’ the Iateral characteristics through the angle-of-attack range
for wvairlous Mach numbers is shown in figure 6. These data were
corrected for the change of angle of attack caused by deflection
of the support system when aerodynamic load was applied to the
model. The drag characteristics through the angle-of-attack range
for several Mach numbers are shown in figure 7. A plot of 1ift

~coefficient agdinst angle of attack for zero ailevator deflection

and for constanit Mach numbers 1s presented in figure 8. The data
of ‘figure 6 were cross plotted at constant angles of attack to

-obtain the variation of lateral characteristics with Mach number

for the various aileron deflections. (See Tig. 9.)

Data for the tall-off configuration at a static angle of attack
of about 2° are presented in figure 10, These data are uncorrected
for the emall changes in angle of attack of the model caused by
deflection of the sting support system. The data, however, can be
compared with that of figure 9 inasmuch as the lateral charac-
teristics are not particularly sensitive to angle of attack in
this range.

It 1s of interest to note that at low anglos of attack there
is an appreciasble favorable yawing moment accompanying the large
negative alleron deflections at all Mach numbers and that this
yawing moment decreases with increass of angle of attack, A
study of figure 10 indicates that this favorable yawing moment is
attributable to the slde force on the verticel fins induced by
the deflected alleron (ailevator). The decrease in yawing
moment with increase in angle of attack is probably caused by
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the variation with angle of attack of the incremental-drag coefficient
produced by the ailevator. (See fig. 7.)
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FIGURE LEGENDS
Figure 1l.- System of axes and control-surface deflections. Positive
values of forces, moments, and angles are indicated by arrows.

Figure 2.- General arrangement of 0.08-scale model of Chance~Vought
XFTU-1 airplane. : : . , ,

Figure 3+~ Photograph of'the.0.0B-scale model of the XF7U-1 airplane
mounted on the center sting at a positive angle of attack.

Figure k.- Photograpﬁ of the 0.08-scale model of the XF7U-1 airplane
with vertical talls removed mounted on the wing supports with
center sting in place. ’

Flgure 5.~ Variation of test Reynolds number with Mach number for
0.08-scale XF7U-1 in the high-speed T~ by 10-foot tunnel.

Figure 6.~ Effect of alleron deflection through an angle-of-attack
range on the lateral characteristics of the 0.08-scale model of
the Chence Vought XF7U-1 airplene, 8, , = 0°.

(2) M = 0.h0.

Figure 6.- Continued.

(b) M = 0.60.
Figure 6.~ Continued.
(¢) M = 0.70.
Figure 6.- Continued.
(d) M = 0.80.
Pigure 6.~ Continued.
(e) M = 0.85.
Figure 6.~ Continued.
(f) M = 0.875.
Figure 6.~ Continued.

(g) M = 0.90.
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FIGURE LEGENDS - Concluded

Figure 6.~ Concluded..

(r) M = 0.91.
Figure T.- Effect of aileron deflection through sn angle-of-attack
range on the drag characteristics of the 0.08-scale model of the
Chance Vomght XFTU-1 airplane 8, = 0%, -

Figure 8.- Variation of 1ift coefficlent with angle of attack at
various Mach numbers of the 0.08-scale model of the Chance

Vought XF7U-1 airplane, 5&; = Sar = 0°,

Figure 9.~ Effect of alleron deflectioh through a Méch number range
on the lateral characteristics of the 0.08-scale model of the
Chance Vought XF7U-1 airplane &g, = 0%, -

| {a) a.= 0,
Figure 9,F Continued.
(b) a = 2°.
Flgure 9.- Continued.
(c) a = 4°,

Figure G.~ Continued.

(8) a = 6°, o

Figure 9.- Continued.

(¢) o = 8°,
Figure 9.~ Concluded.
(f) a = 10°,
Figure 10.~ Effect of alleron deflection through a Mach number range

on the latersl characteristics of the 0.08-scale model of the
Chance Vought XF7U-1 airplene Sar = 0%, vertical tails off,

Ugpatic = 20«
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Figure 1.- - System of axes and control-surface deflections. Positive
values of forces, moments, and angles are indicated by arrows.
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Figure 3.~ Photograph of the 0.08-scale model of the XF7U-1 airplane mounte
center sting at a positive angle of attack,
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Figure 4.~ Photograph of the 0,08-scale model of the XFTU~1 airplane wit
removed mounted on the wing supports with center sting in place,
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